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— ^^^^^DCRVSTAL DISPLAY ELEMENT FORMED 

BY USING THE COLOR FILTER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To substantially prevent the 
adhesion of ink on projecting parts and to substantially 
prevent the occurrence of the loss of colors within p.xels as 
the spreading of the ink in recessed parts is excellent by 
using a substrate subjected to the surface treatment at the 
recessed parts by a lipo-ink treating agent. 
SOLUTION: The projecting parts 2 imparted with an 

adequate ink repulsive property, more preferably the ^ 

projecting parts 2 by a black mask are previously formed 
atop 4 the substrate 1 to impart the affinity to the recessed 
parts 3 segmented by the projecting parts 2. The colored ink 
is sprayed by an ink jet system to form colored layers 6, by 
which the color filters are formed. If the entire protective film 

of the projecting parts 2 has the ^ property , the sprayed ink is 

property and the recessed parts 3 * * Q 9 f £ recessed parts 3 are made th*k but 

repulsed by the projecting parts 2 and the centra, pa ^ 
the ink does not sufficiently adhere to the penphera. parts ™^ *™ g hydrophi|ic 
While the lipo-ink treating agent varies with the propert.es of th ,nk £ ^ ^ J 
sLne compd. and fluorinecontained compd. are preferable when the aq. mk ,s used. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS ' _____ ■ 

rClaim^lThe manufacture approach of the color filter characterized by using the substrate which carried 
out surface treatment of the crevice by the parent ink processing agent in the manufacture approach of the 
color filter which the top face forms on a substrate the heights which have ** ink nature, and sprays ink on 
the crevice divided by the heights with an ink jet method, is made to deposit ink on a crevice, and forms a 

coloring layer. . . , 

FClaim 21 The manufacture approach of the color filter characterized by carrying out as [ be / the parent ink 
nature of a crevice / in the contact angle of water / 20 degrees or less ] in the manufacture approach of the 
color filter which the top face forms on a substrate the heights which have ** ink nature, and sprays 
drainage system ink on the crevice divided by the heights with an ink jet method, is made to deposit ink on a 
crevice, and forms a coloring layer. i_ a 

[Claim 3] The manufacture approach of a color filter according to claim 1 or 2 that heights are characterized 

by being used also [ mask / black ] . . 

[Claim 4] The manufacture approach of the color filter according to claim 1, 2, or 3 characterized by the 

parent ink processing agent which gives parent ink nature on the surface of a crevice being a water-soluble 

leveling agent or a water-soluble, water-soluble surfactant using drainage system ink. 

[Claim 51 The manufacture approach of the color filter according to claim 1, 2, 3, or 4 characterized by 

carrying out surface treatment of the top face by the ** ink processing agent, and giving ** ink nature after 

forming the substrate convex section. 

[Claim 6] The liquid crystal display component using the color filter formed by the manufacture approach 
according to claim 1, 2, 3, 4, or 5. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display component using the manufacture 
approach of a color filter and it by coloring the pixel section which is a crevice surrounded by the heights 
prepared on the substrate by the ink jet method. 
[0002] 

[Description of the Prior Art] Various kinds of methods are proposed as the formation approach of the color 
filter for liquid crystal display components. Some approaches are learned by the approach of forming a 
coloring layer in the eel wall side of a substrate, and manufacturing a color filter especially. 
[0003] For example, although there is the approach of carrying out pattern printing of the coloring ink with 
offset printing etc., and forming a coloring layer, there is a limitation in minute-ization of a printing pattern, 
and there are problems, such as a fall of the production yield. 

[0004] Moreover, the approach of creating a color filter pattern by applying the colored ultraviolet-rays 
hardenability ink completely on a substrate, carrying out UV irradiation using the mask of the decided 
pattern, and carrying out the washing dissolution of the garbage takes performing spreading, UV irradiation, 
and a development process 3 times, in order to create the color filter of red, green, and blue in three primary 
colors, and it is very complicated on a production process. 

[0005] In addition, by the manufacture approach of a color filter of having used electropainting, in order to 
create the pattern-like transparent electrode beforehand into the part by which electropainting is carried out 
and to manufacture the color filter of three colors, it energizes to the electrode corresponding to sequential 
[ each ], and the color filter film is formed on a transparent electrode. Since this approach takes the actuation 
which prevents the color mixture by the lap of a color in needing three electrodeposted actuation, and the 
transparent electrode corresponding to three colors is required, a final liquid crystal display eel may receive 
a limit of the configuration of an electrode. 

[0006] Spraying and carrying out coloring ink by the ink jet method as the manufacture approach of the 
rational color filter which solved these problems, and forming a coloring layer is proposed (JP,59-75205,A). 
The approach which prints the heights which serve as a boundary beforehand by the wettability bad matter 
to ink in using wettability good ink to a glass substrate by this approach, and the approach of helping to 
form the pattern in glass beforehand with the wettability good ingredient with ink, and to establish ink, in 
using wettability bad ink to glass are proposed. 
[0007] 

[Problem(s) to be Solved by the Invention] However, even if it made only the heights of this boundary into 
** ink nature, when the substrate had not fully become parent ink nature, the problem that ink did not spread 
in a crevice but tends to carry out a color omission in the pixel corner section was produced. This produces 
the problem which color nonuniformity arises or produces the fall of the contrast by the leakage of the light 
of other colors by the lack of coloring, when this color filter is used for a liquid crystal display component 
etc. 

[0008] If a mass-production process is considered especially, in handmade [ in a laboratory ], it will be easy 
to produce various problems which had not been produced. At the mass-production process, since it is easy 
to produce various contamination at a last process since the process is continuing, and modification of the 
class of substrate and the class of product arises, even if it changes them, to be stabilized and to be able to 
produce with the sufficient yield is desired. 
[0009] 

[Means for Solving the Problem] This invention offers the manufacture approach of the color filter 
characterized by to use the substrate which carried out surface treatment of the crevice by the parent ink 
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processing agent in the manufacture approach of the color filter which the top face forms on a substrate the 
heights which have ** ink nature, and sprays ink on the crevice divided by the heights with an ink jet 
method, make to be made that the above-mentioned problem should be solved and deposit ink on a crevice, 
and forms a coloring layer. 

[0010] Moreover, in the manufacture approach of the color filter which the top face forms on a substrate the 
heights which have ** ink nature, and sprays drainage system ink on the crevice divided by the heights with 
an ink jet method, is made to deposit ink on a crevice, and forms a coloring layer, the manufacture approach 
of the color filter characterized by carrying out as [ be / the parent ink nature of a crevice / in the contact 
angle of water / 20 degrees or less ] is offered. 

[001 1] Furthermore, the manufacture approach of a color filter that those heights are characterized by being 
used also [ mask / black ], And the manufacture approach of the color filter characterized by the parent ink 
processing agent which gives parent ink nature on the surface of a crevice being a water-soluble leveling 
agent or a water-soluble, water-soluble surfactant using those drainage system ink, And the liquid crystal 
display component using the color filter formed in the manufacture approach of the color filter characterized 
by carrying out surface treatment of the top face by the ** ink processing agent, and giving ** ink nature 
and the list by those manufacture approaches is offered after forming those substrate convex sections. 
[0012] 

[Embodiment of the Invention] Preferably, the manufacture approach of the color filter of this invention 
forms beforehand the heights which gave ** ink nature moderate on the top face on the substrate, and 
heights with a black mask, makes the crevice divided by heights parent ink nature, sprays and carries out 
coloring ink by the ink jet method, forms a coloring layer, and forms a color filter. 

[0013] Drawing 1 is the sectional view showing the color filter of this invention typically. In drawing 1 , the 
crevice where a substrate and 2 were divided by heights and 3 was divided for 1 by heights and heights, and 
the coloring layer formed by spraying the top face of heights and 5 on the side face of heights, and 4 
spraying 6 on a crevice, and depositing are shown. Only the crevice 3 of most a right end is shown in the 
condition that the coloring layer is not formed, in order to give explanation intelligible. 
[0014] This is required ************ 5 although this drawing shows four pieces and three crevices for 
heights in order to make it intelligible. For example, since three color filters of RGB are need per pixel by 
640 pixels when required, 1921 pieces and 1920 crevices are needed [ it is the case of a stripe-like color 
filter, and ] for heights. With a liquid crystal display component, since a color filter pattern is formed to the 
circumference of the display pixel which does not perform a display from the precision level of a substrate 
gap, it will increase more in that case. 

[0015] In the case of a stripe-like pattern, heights do not need to be formed at a longitudinal direction, but 
the perimeter of a pixel may be completely surrounded by heights. In the case of a mosaic-like color filter, 
especially the perimeter of a pixel is surrounded by heights. 

[0016] A plastic plate can also be used although a glass substrate is generally used for the substrate used by 
this invention from a heat-resistant field. Moreover, although a transparence substrate is usually used for this 
substrate, this invention is applicable with a reflexible substrate and a substrate which was colored white. 
What performed surface treatment of the purpose of the object for alkali elution prevention, or gas barrier 
property grant and others if needed can use this substrate. 

[0017] The heights for dividing a coloring layer by this invention are formed a line and in the shape of a grid 
on a substrate. What is necessary is just to make it the crevice where the configuration of these heights was 
divided by that cause correspond to a pixel. For example, when forming a stripe-like color filter, it is formed 
in a line, and in order to make it correspond to a square pixel, it is formed in the shape of a grid. Since this is 
suitably defined with the configuration of a pixel, various configurations, such as the shape of a radial and a 
periphery, are also considered. 

[0018] As for these heights, it is advantageous to make a black mask make it serve a double purpose with a 
liquid crystal display component. For this reason, what is necessary is just to make it not use a black 
ingredient metallurgy group protection-from-light layer, although heights explain by the following 
explanation based on the example used also [ mask / black ], in not considering as a black mask. 
[0019] the black layer which consists of a black pigment and resin, such as chromium metal film, and a 
thing which carried out the laminating of a chromium metal and the chromic oxide or carbon black, as the 
formation approach of heights with a black mask, for example — forming — these — a photoresist — the resist 
of spreading and the pixel section — FOTORISO — there is the approach of removing by law and removing 
layers, such as a chromium metal, by etching, moreover, the tapetum nigrum by the ingredient which 
contains a black pigment and photo-setting resins, such as carbon black, as a more advantageous approach in 
cost — forming — this — FOTORISO — there is the approach of patternizing to a desired pattern by law. 
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[0020] In this invention, if the heights of a certain amount of height can be formed in a desired pattern, the 
method of forming well-known various black masks can be used. The laminating of the black mask of a thin 
film and the resin layer of a thick film may be carried out, and heights may be formed. For example, what 
says that patterning of such a black mask is carried out first, the resin which becomes easy to melt by the 
etching agent is given, light is irradiated from a black mask side, and patterning of the resin is carried out by 
optical exposure on it when thickness is insufficient by film, such as a chromium metal which was 
mentioned above, is possible. 

[0021] The heights in this invention play the role with which the sprayed ink prevents flowing into other 
pixels or spreading, in case it colors by the ink jet method. Therefore, although the thing high to some extent 
of the height of these heights is desirable, since it is required that the surface smoothness at the time of 
[ whole ] considering as a color filter should also be high, the height near the thickness of a coloring layer is 
chosen. 

[0022] Although it changes also with alimentation of the ink sprayed and carried out specifically required to 
obtain desired coloring, it may usually be about 0.1-2 micrometers. Moreover, this width of face is usually 
made a little larger than the width of face between pixels, a location gap etc. is produced at a back process, 
and it is made for it not to be influenced by display. 

[0023] In this invention, since surface smoothness and the coloring homogeneity between pixels are spoiled, 
the top face of heights makes it ** ink nature, and if ink remains on the top face of these heights, the crevice 
is made into parent ink nature, in order to improve breadth of ink. That is, the top face of heights crawls ink 
and the side face and crevice of heights are raising parent ink nature. 

[0024] When drainage system ink is used, as for extent of the ** ink nature of heights, it is desirable that the 
contact angle which the water repellence of the top face of heights measured bywater is 90-120 degrees. At 
less than 90 degrees, ink becomes easy for this to remain on the top face of heights, and coloring of a pixel 
becomes is easy to be checked in 120-degree **. Especially the thing to consider as about 100-1 15 degrees 
is desirable. 

[0025] As for the side face of heights, it is desirable to make ** ink nature low as compared with a top face. 
This is for being easy to produce JP,06-347637,A and the problem that the sprayed ink will be crawled on 
the side face of heights if it has ** ink nature to the side face of heights like JP,07-84122,A. 
[0026] What is necessary is just to process in consideration of the ** ink nature of the ingredient which 
forms heights by the processing agent which adjusts the ** ink nature of the top face or a side face, in order 
to adjust the ** ink nature of the top face of heights, and a side face. There is a method of processing only 
the side face by the processing agent of parent ink nature using the high ingredient of ** ink nature using an 
ingredient with ** ink nature specifically low as an ingredient which forms heights as an ingredient which 
processes only the top face by the ** ink processing agent, or forms heights conversely. Even if it is the 
other approaches, effectiveness of this invention is not lost, but it can be used if it is a means by which the 
** ink nature of the top face of heights and a side face can be adjusted. 

[0027] As an approach of adjusting this ** ink nature, the laminating of two kinds of ingredients may be 
carried out, and they may be formed so that the heights itself may produce such ** ink nature beforehand. 
Parts other than heights are covered by the resist, and after only the top face of heights may carry out ** ink 
processing and carries out ** ink processing of all the top faces beforehand, patterning of the heights may be 
carried out. 

[0028] There is the approach of carrying out patterning of the heights according to complete spreading and a 
FOTORISO process, and forming them with the ingredient containing a photo-setting resin. In this case, 
film attachment of the coat liquid is carried out by the approach of a spin coat, a roll coat, a spray coat, a die 
coat, etc. to a substrate. Subsequently, ** ink nature can be easily given only to the top face of heights by 
processing the top face of this film by the ** ink processing agent, and forming a pattern at a FOTORISO 
process after that. 

[0029] When heights are used also [ mask / black ], the process of the process which forms the black layer 
containing a photo-setting resin and a black pigment in up to a substrate, the process which carries out 
surface preparation of the top face of the black layer by the ** ink processing agent, and the process formed 
in a desired black mask pattern according to a FOTORISO process will be included. 
[0030] As a ** ink processing agent which gives ** ink nature to heights, it changes with properties of the 
ink to be used. When using drainage system ink, a polymer, a fluorine-containing silicon compound, etc. 
which a silicone compound and a fluorine-containing compound are used preferably, for example, make a 
component dimethylpolysiloxane, a fluorochemical surfactant, fluorine-containing acrylate, or them are 
raised. 

[0031] Especially, when developing negatives after ** ink processing, the compound which contains a 
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fluorine atom and a silicon atom in a molecule from the field of the endurance is desirable, and, specifically, 
the compound expressed with R-Si(-X) (-Y)-Z is desirable. Four kinds of radicals, R-, X-, Y-, and Z-, attach 
this to four arms of silicon. This R- expresses the hydrocarbon group containing a fluorine atom, and, as for 
X-, Y-, and Z-, a hydroxyl group, a methyl group, and a carbon number express independently the alkoxy 
group, chlorine atom, or isocyanate radical of 1-3, respectively. 

[0032] As for R-, it is desirable that it is the radical expressed with Rf-Rl- (however, Rf - a perfluoroalkyl 
radical and -Rl- alkylene group.). Especially, the compound whose -Rl- is -CH2CH2- is desirable. Such a 
compound generally called a fluorine-containing silane coupling agent or a fluorine-containing isocyanate 
silane is desirable from having sufficient ** ink nature and the adhesion to a processed side. 
[0033] About a fluorine-containing isocyanate silane, adhesion with a processed side is especially highly 
suitable. Moreover, in a fluorine-containing silane coupling agent, since it raises the reaction to a base 
material, and fixable, it hydrolyzes in advance, and the alkoxy group of an end is permuted by the hydroxyl 
group, or it can use also in the form which was made to cause a condensation reaction in part further, and 
was used as the condensation product. 

[0034] Above-mentioned Rf- shows the perfluoroalkyl radical by which the hydrogen atom was completely 
permuted by the fluorine atom, and CF3-, C6 F13-, C8 F17-, C10F21-, etc. are raised as a typical thing. 
Moreover, what has side-chain structure can be used. Especially C8 from viewpoint that high water 
repellence is acquired especially F17- is desirable. 

[0035] When performing ** ink processing with these compounds, it dilutes with a solvent and the approach 
of applying and drying by the approach of a spin coat, a spray coat, a roll coat, a die coat, a DIP coat, etc. is 
taken. It is desirable to use a full fluorination compound for this solvent. The photo-setting resin which 
forms heights has not been hardened and it is necessary to make it not have a bad influence on the resin 
which forms heights at the process to which this processing is carried out. For this reason, it is desirable to 
use the solvent of full fluorination compounds, such as a perfluoro octane which does not have a bad 
influence on a photo-setting resin, perfluoro (2-butyl tetrahydrofuran), and perfluoro (tributylamine). 
[0036] Moreover, if the thickness which asks a child several minutes from processing agent 1 molecule has 
the thickness of the processing layer of this processing agent, it is enough. 

[0037] In this invention, although very high water repellence is acquired when a fluorine-containing 
isocyanate silane is used especially, washing may be checked by the high water repellence. That is, the 
garbage of the non-hardened heights formation ingredient which exfoliated by development may carry out 
the reattachment on the pattern of heights, without passing by the penetrant remover. As an approach of 
avoiding this, the substrate after development is immersed into warm water, and there is the approach of 
cooling this in cold water. By this, the water repellence of the front face of heights can be controlled 
temporarily, and good detergency can be secured by washing in this condition. 

[0038] The lowered water repellence will be recovered if it heats again in air. Usually, in the baking process 
performed succeedingly, it is recoverable by being heated in air. The temperature of the warm water 
immersed in a substrate has desirable 40-80 degrees C, there is little effectiveness of water-repellent control 
at less than 40 degrees C, and heights become easy to swell it in 80-degree-C **. Especially 50-70 degrees 
C are desirable. 

[0039] Carry out surface treatment of the crevice by the parent ink processing agent, and let it be parent ink 
nature. When drainage system ink is used, as for extent of the parent ink nature, it is desirable that the 
contact angle which the parent ink nature of the substrate of a crevice measured bywater is 30 degrees or 
less. If this is larger than 30 degrees, the breadth of the ink in a crevice will worsen and it will become easy 
to produce a color omission in the pixel comer section. It is desirable to make it especially 20 degrees or 
less. 

[0040] Although it will be thought that it is based on dirt if many substrates are poured when a soda lime 
glass substrate is used as a substrate, this crawling decreases by crawling of the ink in a crevice arising and 
using a crevice as the contact angle of the above water. Moreover, when an alkali-free-glass substrate is 
used, it becomes easy to produce crawling rather than the case where why or a soda lime glass substrate is 
used, but if the contact angle of the water of the crevice of a substrate is made into the above-mentioned 
range, the crawling will decrease sharply. 

[0041] Drawing 2 is the sectional view which expressed typically the situation which produced this 
crawling. In drawing 2 , the heights by which 1 1 was formed in the substrate and 12 was formed on it, and 
16 show the coloring layer sprayed on the crevice between the heights. Although the sprayed ink will be 
crawled by heights and the central part of a crevice will become thick as shown in drawing 2 if these whole 
heights 12 have strong ** ink nature and do not have hydrophilic property with a sufficient crevice, ink does 
not fully adhere to a circumference part, but it becomes thin. 
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[0042] As an approach of making a crevice parent ink nature, film attachment of the parent ink processing 
agent is carried out by the approach of a spin coat, a roll coat, a spray coat, a die coat, etc. to a substrate. 
Since the heights top face is processed by the ** ink processing agent, only the top face of the substrate of a 
crevice can give parent ink nature easily. 

[0043] As a parent ink processing agent used for this invention, it changes with properties of the ink to be 
used. When using drainage system ink, the silicone compound of a hydrophilic property and a fluorine- 
containing compound are desirable, for example, the compound which has a hydrophilic radical with the 
surface active agent of a silicon system surface active agent, a silicon system leveling agent, a 
fluorochemical surfactant, a fluorine system leveling agent, the Nonion system, and an anion system etc. is 
raised. 

[0044] When performing parent ink processing with these compounds, it dilutes with a solvent and the 
approach of applying and drying by the approach of a spin coat, a spray coat, a roll coat, a die coat, a DIP 
coat, etc. is taken. Although an organic solvent, water, etc. are not limited, as for especially a solvent, it is 
desirable to use a drainage system solvent. 

[0045] In this invention, an ink jet method is used as the coloring approach. Various kinds of approaches, 
such as the approach of injecting electrified ink continuously and controlling it by electric field as an ink jet 
method, the approach of injecting ink intermittently using a piezoelectric device, and the approach of 
heating ink and injecting intermittently using the foaming, are employable. 

[0046] The ink to be used has more desirable use of the drainage system ink which could use oiliness and 
aquosity and used water as the base from the relation of surface tension. Moreover, the coloring matter 
contained in the ink can use a color and a pigment, and its use of a pigment is more desirable from the field 
of endurance. 

[0047] In consideration of the process after coloring, in the ink of this invention, it hardens with heating, or 
the component hardened with energy lines, such as ultraviolet rays, can also be added in it. What added the 
photoreaction initiator to for example, the acrylate derivative or the methacrylate derivative as a component 
which various kinds of thermosetting resin is widely used as a component hardened with heating, and is 
hardened with an energy line can be illustrated. What has two or more acryloyl radicals and methacryloyl 
radicals in intramolecular especially in consideration of thermal resistance is more desirable. These acrylate 
derivatives and a methacrylate derivative can be used preferably, and a water-soluble thing can use them for 
water also for a poorly soluble thing, emulsion-izing in it. 

[0048] In this invention, the ink of RGB3 color is usually sprayed by the ink jet method, and the color filter 
of three colors is formed. This color filter is used as a display device combining a liquid crystal display 
component, an electrophoresis display device, an electrochromic display device, PLZT, etc. It can be used 
also for the application using a color camera or other color filters. 

[0049] Drawing 3 is the typical sectional view showing the example at the time of using it for a liquid 
crystal display component, the flattening layer [ according / on drawing 3 and / 21 / 24 / to wrap resin etc. in 
a substrate and 22 ] according [ heights and 23 ] the front face to a coloring layer, and 25 - In2 03-Sn02 
(ITO) and Sn02 etc. - as for an electrode and 26, as for orientation film, such as polyimide, a polyamide, 
and SiO, and 27, the substrate of another side and 28 are liquid crystal layers by which the electrode of 
another side and 29 are inserted into the orientation film, and 30 is inserted into inter-electrode [ the ]. If 
needed, the polarization film, a reflecting plate, a phase contrast plate, the light source, etc. are arranged on 
the outside of this liquid crystal cell, and it can use for it as a liquid crystal display component. 
[0050] 
[Example] 

The photoresist (the Nippon Steel chemistry company make V-259 BK) colored the example 1 alkali-free- 
glass substrate black was applied so that it might become 1 .5 micrometers of target thickness with a spin 
coat method, and it heat-treated for 5 minutes at 80 degrees C. C8 F17-C2 H4-Si (- OCH3)3 (Toshiba 
Silicone TSL- 8233) which is a ** ink processing agent was diluted with the methanol, and the moisture of 
an amount was applied a little. 

[0051] After leaving this overnight, the active principle was extracted by perfluoro (2-butyl 
tetrahydrofiiran), and it diluted to 0.25% of the weight, applied with the spin coat method on the photoresist 
film, and heated for 5 minutes at 100 degrees C. lOOmJ exposure was carried out through the photo mask at 
this substrate, and it was immersed in the assignment developer for 30 seconds, and cold water performed 
the washing back, postcure was performed at 230 degrees C for 1 hour, and the substrate which has the 
heights whose width of face the height of black mask combination is about 1 .5 micrometers, and is about 30 
micrometers was obtained. 

[0052] 3% of the weight of the Fluorad FC-1 70C (Sumitomo 3M make) water solution was used for this 
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substrate and it applied with the spin coat method, and heated for 5 minutes at 100 degrees C after that, and 
the substrate which has 0.1 micrometers of parent ink processing agents only on the substrate of a crevice 

was obtained. . . 

[0053] To the crevice surrounded by the heights of this substrate, it sprayed using drainage system pigment 
ink by the ink jet method, and the color filter of stripe-like RGB was obtained. This result is shown in Table 

[00541 C8 F17-C2 H4-Si (- NCO)3 of an example 2 ** ink processing agent It diluted and used to 0.05% of 
the weight by perfluoro (tributylamine), and also the color filter was formed like Example 1. This result is 

shown in Table 1 . . ' ^ ■ 

[0055] Three examples, after the development process of 2, after being immersed in 60-degree C warm 
water for 30 seconds and cooling with cold water immediately, cold water washed, postcure was performed 
at 230 degrees C for 1 hour, and the color filter was formed. This result is shown in Table 1. In Example 2, 
the reattachment phenomenon of an exfoliation part was seen at the time of washing, and the yield was low 
as compared with Example 3. 

[0056] As an example of example 4 comparison, the color filter was formed by the same approach as 
Example 1 except not carrying out parent ink processing. This result is shown in Table 1 . Since ink did not 
spread enough within a pixel, there was a place which produces crawling in the circumference of a crevice 
and a color omission produces in the corner section. 
[0057] 
[Table 1] 
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[0058] In addition, each "O" expresses that (defective) from which Y produced such a fault for the thing 
(excellent article) without those faults to the result of Table 1. 

[0059] The glass substrate of 1-4 was changed into the soda lime glass substrate 5-8 examples, and the color 
filter was formed. Consequently, Examples 5-7 which performed hydrophilic processing obtained the same 
result as Examples 1-3 of Table 1. About Example 8 which does not perform hydrophilic processing, what 
does not produce crawling in the circumference of a crevice was obtained. However, there were some which 
produce crawling in the circumference of a crevice considerably, and the yield was quite low as compared 
with Examples 5-7. 

[0060] The color filter with which the pattern of example 9 color filter was made into the shape of a dot, and 
also the color of RGB has been arranged in the shape of a mosaic like Example 1 was manufactured. The 
property of this color filter was the same as that of Example 1 . 

[0061] The flattening layer of resin was formed on the color filter of Example 1 and Example 5, ITO was 
formed, patterning of it was carried out, rubbing of the orientation film of resin was formed and carried out 
further, and the 1st substrate was formed. Subsequently, ITO was formed on the glass substrate, patterning 
of it was carried out, rubbing of the orientation film of resin was formed and carried out further, and the 2nd 
substrate was formed. It has arranged so that an electrode surface may carry out phase opposite of this the 
1st substrate and 2nd substrate, and the seal of the circumference was carried out, and the empty eel was 
formed. 

[0062] The nematic liquid crystal was poured in into these empty eels, the inlet was closed, and the liquid 
crystal cell was formed. The phase contrast plate and the polarizing plate have been arranged on both sides 
of this liquid crystal cell, and the liquid crystal display component of a FSTN mold was manufactured. 
Beautiful color display was possible for each of these liquid crystal display components. 
[0063] The flattening layer of resin was formed on the color filter of Example 9, ITO was formed, rubbing 
of the orientation film of resin was formed and carried out further, and the 1st substrate was formed. 
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Subsequently, on the glass substrate which prepared the thin film transistor, rubbing of the orientation film 
of resin was formed and carried out, and the 2nd substrate was formed. It has arranged so that an electrode 
surface may carry out phase opposite of this the 1st substrate and 2nd substrate, and the seal of the 
circumference was carried out, and the empty eel was formed. 

[0064] The nematic liquid crystal was poured in into this empty eel, the inlet was closed, and the liquid 
crystal cell was formed. The polarizing plate has been arranged on both sides of this liquid crystal cell, and 
the liquid crystal display component of a active-matrix mold was manufactured. Beautiful color display was 
possible for this liquid crystal display component. 
[0065] 

[Effect of the Invention] In case it sprays ink by the ink jet method with sufficient productivity and 
manufactures a color filter, since ink cannot adhere easily on heights and this invention is excellent in the 
breadth of the ink in a crevice, it cannot produce the color omission within a pixel easily. 
[0066] Moreover, since it is easy to make thickness of the coloring layer within a pixel into homogeneity, 
when according to this invention the surface smoothness of a color filter improves and it is made a liquid 
crystal cell, it is easy to make a substrate gap into homogeneity. This raises the display engine performance 
as a liquid crystal display component, and it deals in it. 

[0067] This invention can perform application various by within the limits which does not lose the 
effectiveness of this invention. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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